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(54) Antenna sharing device for dual frequency band 



(57) An antenna sharing device for dual frequency 
band comprises first and second transmitter side filters 
(1, 4), first and second receiver side filters (13, 14) and 
first through third switches (2, 5, 11) for selectively con- 
necting a common antenna with a selected one or two 
of the filters. When the transmission mode is selected 
by the third switch, the first and second transmitter side 
filters are possible to be selectively connected to the 
antenna through the first and second switches. When 
the reception mode is selected by the third switch, the 
first and second transmitter side filters are disconnected 
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from the antenna while the first and second receiver 
side filters are commonly connected to the antenna. In 
the device, a transmission signal from one of the first 
and second transmitter side filters is avoided from flow- 
ing to the first and second receiver side filters and to the 
other of the first and second transmitter side filters. The 
first and second transmitter side filters may be first and 
second low pass filters for passing a first and a second 
transmission frequency signals, respectively. The first 
through third switches may be of electronic switches. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001] The present invention relates to an antenna sharing device for use of a common antenna by a transmitter and 
a receiver and, in particular, to such an antenna sharing device for dual frequency band. 

[0002] A radio communication device comprises a transmitter and receiver, a single antenna, and a duplexer or an 
antenna sharing device for enabling the transmitter and the receiver to commonly use the single antenna so as to com- 
municate with another device in use of a frequency band. 

10 [0003] The duplexer, typically, comprises a transmitter side filter having an input terminal connected to the transmitter 
and a receiver side filter having an output terminal connected to the receiver. The transmitter side filter and the receiver 
side filter have an output terminal and an input terminal, respectively, which are commonly connected to an antenna ter- 
minal. The transmitter side filter is required to have a low insertion loss and is made of a band elimination filter having 
a blocking attenuation in the range of the receiving frequency band and also attenuation for removing two and three 

75 times harmonic frequency components of the transmitting frequency. The band elimination filter is implemented by use 
of dielectric resonator, inductance coil, and capacitor. 

[0004] The receiver side filter is also made of another band elimination filter which has a blocking attenuation in the 
range of the transmitting frequency band and also attenuation for removing spurious components at the local frequency 
and image frequency. This elimination filter is also implemented by use of dielectric resonator, inductance coil, and 
20 capacitor. 

[0005] Recently, a mobile communication device has had two transmitter- receiver units for dual communication sys- 
tems, for example, GSM (global system for mobile communication) and DCS (digital cellular system) using different fre- 
quency bands. In order to enable the two transmitter-receiver units to use a single antenna, the mobile communication 
device is provided with an antenna sharing device for dual frequency band which comprises two duplexers which are 
25 connected to the two units respectively, and a switch such as an electronic switch for selecting one of the two duplexers 
to be connected to the single antenna. 

[0006] The conventional antenna sharing device for the dual frequency band has such a problem that the device is 
large in size because two single band antenna resonators are employed. 

[0007] Further, there is a problem that the band elimination filter is required to have an increased attenuation in the 
30 blocking frequency band so as to prevent cross talk of the received signal, which results in increase of the insertion loss. 
This causes increase of the power consumption at a power amplifier so as to insure the necessary transmission power 
and results in a problem that the service life of a battery is shortened. 

[0008] The switch is generally driven by ON/OFF of a supply of an electric power thereto. During a standby time period 
for waiting signals in dual communication systems, it is necessary to change over the switch from one to the other of 
35 the two duplexers alternately at predetermined intervals. Therefore, an electric power needs to be supplied continu- 
ously even a non-communication time period. Consequently, power consumption of the battery increases, so that the 
possible standby time is decreased. 

SUMMARY OF THE INVENTION 

40 

[0009] Accordingly, an object of the present invention is to provide an antenna sharing device for dual frequency band 
which is small in size, light in weight, low in cost, and long in the standby time. 

[0010] To achieve the above object, the present invention provides an antenna sharing device for commonly using a 
single antenna by a first transmitter and receiver for a first communication system using a first frequency band and a 
45 second transmitter and receiver for a second communication system using a second frequency band. The antenna 
sharing device comprises: 

a first transmitter side filter to be connected to the first transmitter and having a first output terminal for passing a 
first transmission frequency signal from the first transmitter to the first output terminal; 

so a second transmitter side filter to be connected to the second transmitter and having a second output terminal for 

passing a second transmission frequency signal from the second transmitter to the second output terminal; 
a first switch connected to the first output terminal of the first transmitter side filter for permitting the first transmis- 
sion frequency signal on the first output terminal to flow to a transmission point when the first switch is turned on; 
a second switch connected to the second output terminal of the second transmission side filter for permitting the 

55 second transmission frequency signal on the second output terminal to flow to the transmission point when the sec- 
ond switch is turned on; 

a first receiver side filter to be connected to the first receiver and having a first input terminal connected to a recep- 
tion point for receiving a reception signal, the first receiver side filter being for selecting a second reception fre- 
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quency signal from the reception signal received from the first input terminal to filter the first reception frequency 
signal to the first receiver; 

a second receiver side filter to be connected to the second receiver and having a second input terminal connected 
to the reception point for receiving the reception signal, the second receiver side filter being for selecting a second 
s reception frequency signal from the reception signal received from the second input terminal to filter the second 

reception frequency signal to the second receiver; and 

a mode selector switch having a common connection point to be connected to the single antenna, the mode selec- 
tion switch connecting the common connection point to the reception point when the mode selector switch is in a 
reception mode, the mode selector switch disconnecting the common connection point and the transmission point 
w from the reception point but permitting signal transmission from the transmission point to the common connection 
point when the mode selection switch is in a transmission mode. 

[001 1 ] In the antenna sharing device, the mode selector switch may comprise a first and second fixed contacts con- 
nected to the transmission point and the reception point, respectively, and a wiper contact connected to the common 
is connection point and to be selectively brought into contact with one of the first and second fixed contacts for selectively 
connecting the common connection point to the transmission point or the reception point. 

[001 2] In the antenna sharing device, the first and second transmitter side filters may be composed of first and second 
low pass filters, respectively. 

[001 3] In the antenna sharing device, the first and second receiver side filters may be composed of first and second 
20 band pass filters, respectively. 

[0014] The first and second switches may be first and second electronic switches, respectively, and the transmission 
point is directly connected to the common connection point. 

[0015] The mode selector switch may comprise a phase shifter connecting between the common connection point 
and the reception point, and a third electronic switch connecting between the reception point and the ground. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

30 Fig. 1 is a diagram showing an example of the structure of a conventional antenna sharing device for dual fre- 
quency band: 

Fig. 2 is a diagram showing an example of a frequency characteristic of a duplexer used in the conventional 
antenna sharing device in Fig. 1 ; 

Fig. 3 is a block diagram showing an antenna sharing device for dual frequency band according to a first embodi- 
35 ment of the present invention; 

Fig. 4 is a block diagram showing an antenna sharing device for dual frequency band according to a second 
embodiment of the present invention; 

Fig. 5A is a diagram showing an example of a passing frequency characteristic of a GSM transmitter side filter used 
in the first and second embodiments of the present invention; 
40 Fig. 5B is a diagram showing an example of an isolation characteristic of the GSM transmitter side filter; 

Fig. 6A is a diagram showing an example of a passing frequency characteristic of a DCS transmitter side filter used 
in the first and second embodiments of the present invention; 

Fig. 6B is a diagram showing an example of an isolation characteristic of the DCS transmitter side filter; 
Fig. 7 is a diagram showing an example of a passing frequency characteristic of a GSM receiver side filter used in 
45 the first and second embodiments of the present invention; and 

Fig. 8 is a diagram showing an example of a passing frequency characteristic of a DCS receiver side filter used in 
the first and second embodiments of the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

50 

[0017] Prior to description of the preferred embodiments of the present invention, a conventional antenna sharing 
device for dual frequency band will be described with reference to Figs. 1 and 2 to make better understanding of the 
present invention. 

[0018] Referring to Fig. 1. the known antenna sharing device shown therein comprises a first duplexer (DPX) 51 for 
55 a first communication system, for example, the GSM, a second duplexer 53 for a second communication system, for 
example, the DCS and a switch 55. The first and the second duplexers 51 and 53 have first and second antenna con- 
necting terminals 52 and 54, respectively, which are connected to first and second fixed contacts 57a and 57b of the 
switch 55, respectively. The switch 55 has a wiper contact 57a which is selectively connected to one of the first and sec- 
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ond fixed contacts 57a and 57b and which is connected to an antenna terminal 58. In use of the first system, the wiper 
contact 56 is turned to the first fixed contact 57a, so that the switch 55 connects the antenna terminal 58 with the first 
antenna connecting terminal 52. 

[0019] If the second system is used, the wiper contact 56 is tuned to the second fixed contact 57b, so that the witch 

5 55 connects the antenna terminal 58 with the second antenna connecting terminal 54. 

[0020] The first duplexer 51 comprises a transmitter side and a receiver side band-pass filter (BPF) commonly con- 
nected to the first antenna connecting terminal 52. The both band-pass filter have a transmitter side terminal 59 to be 
connected to the transmitter (TX) for the first system, and a receiver side terminal 60 to be connected to the receiver 
(RX) for the first system, respectively. 

10 [0021] The second duplexer 53 comprises a transmitter side and a receiver side band-pass filter (BPF) commonly 
connected to the second antenna connecting terminal 54. The both band-pass filters have a transmitter side terminal 
61 to be connected to the transmitter (TX) for the second system, and a receiver side terminal 62 to be connected to 
the receiver (RX) for the second system, respectively. 

[0022] Fig. 2 shows a typical frequency characteristic of a known duplexer. Referring to Fig. 2, a curve 71 shows that 
75 at the transmitter side and a curve 72 shows that at the receiver side. 

[0023] The switch 55 is usually composed of PIN diode, MMIC or the like which carries out the selecting operation by 

ON/OFF of supply of electric power of about 3 V/5 mA thereto. In order to receive signals of both of first and second 

systems, it is necessary to continue the selecting operation by the switch 55 at predetermined intervals. 

[0024] The conventional antenna sharing device for dual frequency band has problems as described in the preamble. 
20 [0025] Now, embodiments of the present invention will be described with reference to Figs. 3-8. 

[0026] Referring to Fig. 3, an antenna sharing device 10 for dual frequency band according to a first embodiment of 

the present invention is shown as that for two systems of GSM and DCS. 

[0027] The device shown therein comprises a low pass filter (LPF) 1 as a GSM transmitter side filter. The GSM trans- 
mitter side filter 1 has an output terminal 3 which is connected to a first switch 2. Another low pass filter 4 as a DCS 

25 transmitter side filter has an output terminal 6 which is connected to a second switch 5. The first switch 2 and the sec- 
ond switch 5 have terminals 8 and 9 which are commonly connected to a first fixed contact 12 of a third switch 1 1 for 
selecting one of a transmission mode and a reception mode. A band pass filter 13 as a GSM receiver side filter and 
another band pass filter 14 as a DCS receiver side filter have input terminals 15 and 16. respectively, which are com- 
monly connected to a second fixed contact 1 7 of the third switch 1 1 . 

30 [0028] The third switch 1 1 further has a wiper contact 18 which is connected to antenna 21 through an antenna ter- 
minal 1 9. The wiper contact 1 8 is selectively connected to the first and the second fixed contacts 1 2 and 1 7 for selecting 
one of the transmission mode and the reception mode. 

[0029] The GSM transmitter side filter 1 and the DCS transmitter side filter 4 have input terminals 23 and 24, respec- 
tively, which are connected to a GSM transmitter (GSM TX) and a DCS transmitter (DCS TX), respectively, both being 
35 not shown. While, the GSM receiver side filter 13 and the DCS receiver side filter 14 have output terminals 26 and 27, 
respectively, which are connected to a GSM receiver (GSM RX) and a DCS receiver (DCS RX), respectively, both being 
not shown. 

[0030] During a transmission mode, the third switch 1 1 is operated so that the wiper contact 18 is connected to the 
first fixed contact 12. When a GSM RF signal from the GSM transmitter is intended to be transmitted, the first switch 2 

40 is turned on. Thus, the GSM RF signal is transferred to antenna 21 through the GSM transmitter side filter 1 , first switch 
2, third switch 11 and antenna terminal 19 and is radiated from the antenna 21. Then, since the second switch 5 is 
turned off, the GSM RF signal is prevented from flowing to the DCS transmitter side filter 4. The GSM RF signal is also 
prevented from flowing to the GSM receiver side filter 13 and the DCS receiver side filter 14 because third switch 1 1 is 
operated to select the transmission mode. 

45 [0031] When a DCS RF signal from the DCS transmitter is desired to be transmitted during the transmission mode, 
the first switch 2 is turned off and the second switch 5 is turned on. Then, the DCS RF signal is radiated from the 
antenna 21 but is prevented from flowing to the GSM transmitter side filter 1, the GSM receiver side filter 13, and the 
DCS receiver side filter 14. 

[0032] Thus, in the antenna sharing device 10 for dual frequency band, no RF transmission signal enters into the 
so receiver side circuits. Therefore, each of the transmitter side filters only has an attenuation property for cutting twice or 
three times harmonic components of the RF signal frequency, and can, therefore, be composed of a low pass filter. 
[0033] The low pass filter does not have a blocking attenuation around a receiving frequency band in the vicinity of its 
passing band, and has, therefore, an insertion loss smaller than the band elimination filter. Therefore, the antenna shar- 
ing device for dual frequency band according to this embodiment is low in the transmission power loss in comparison 
55 with the conventional device comprising two duplexers using band eliminator filters, and is, therefore, superior to the 
conventional one in the service life of a battery used. 

[0034] Further, the low pass filter can often be implemented by use of inductance coils and capacitors without use of 
dielectric resonator which is necessary in the band elimination filter. Therefore, the transmitter side filter using the low 
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pass filter is small in size and low in cost in comparison with that in the conventional duplexer. 
[0035] During the reception mode, the third switch 1 1 is operated so that the wiper contact 18 is disconnected from 
the first fixed contact 12 and is connected to the second fixed contact 17. Therefore, the input terminals 15 and 16 of 
the GSM receiver side filter 13 and the DCS receiver side filter 14 are connected to the antenna 21 through the third 
5 switch 11. A reception signal received at the antenna 21 is applied to both of the GSM receiver side filter 13 and the 
DCS receiver side filter 14. When the reception signal is a signal for the GSM, the GSM receiver side filter 13 filters the 
reception signal which is applied to the GSM receiver through the terminal 26. On the other hand, the reception signal 
is a signal for the DCS, the DCS receiver side filter 14 filters the reception signal which is fed to the DCS receiver 
through the terminal 27. 

w [0036] A second embodiment of the present invention will be described with reference to Fig. 4. 

[0037] The antenna sharing device for dual frequency band according to the second embodiment of the present 
invention is similar to that shown in Fig. 3 but use of a PIN diode for each of the switches and use of a phase shifter. 
The similar parts are represented by the same reference numerals in Fig. 3. 

[0038] Referring to Fig. 4, first PIN diode 31 is connected between the output of the GSM transmitter filter 1 and the 
is antenna terminal 19, and second PIN diode 32 is connected between the output of the DCS transmitter filter 4 and the 
antenna terminal 19. In order to feed electric currents or DC currents to the PIN diodes 31 and 32 to control turn on and 
off of the PIN diodes 31 and 32, control terminals 34 and 35 are connected to anode terminals of the PIN diodes 31 and 
32, respectively. The phase shifter 20 is connected between an antenna terminal 19 and a common connection point 
of the input terminals of the GSM receiver side filter 13 and the DCS receiver side filter 14. A third PIN diode 33 is con- 
20 nected between the common connection point and the ground. The phase shifter 20 is for shifting a phase of the recep- 
tion signal fed from the antenna 21 by a/4, X being a wavelength of the reception signal. 

[0039] For transmission of GSM RF signal from the GSM transmitter, a control signal of a DC voltage/current of, for 
example, 3 V/5 mA is supplied to the control terminal 34, a resistance of the first PIN diode 31 is reduced, that is, the 
first PIN diode 31 is turned on. This makes a similar condition where the output terminal of the GSM transmitter side 

25 filter 1 is connected to the antenna terminal 19 through the first and the third switches 2 and 1 1 in Fig. 3. Then, the 
resistance of the third PIN diode 33 is also reduced so that the impedance of the A/4 phase shifter 20 increases. This 
condition is similar to the transmission mode of the third switch 1 1 in Fig. 3 where the wiper contact 18 is disconnected 
from the second fixed contact 1 7 but is connected to the first fixed contact 1 2. Thus, the GSM RF signal from the GSM 
transmitter flows through terminal 23, GSM transmitter side filter 1, first PIN diode 31, and antenna terminal to the 

30 antenna 21 , and is radiated from the antenna 21. 

[0040] Referring to Figs. 5A and 5B, an example of the GSM transmitter side filter 1 has a passing frequency charac- 
teristic and an isolation frequency characteristic shown therein. 

[0041] On the other hand, when a DCS RF signal from the DCS transmitter is intended to be transmitted, the control 
signal is applied through the control terminal 35 to the second PIN diode 32. Similarly, the second PIN diode 32 and the 
35 third PIN diode 33 are tuned on, and the phase shifter 20 has an increased impedance. Thus, the DCS RF signal flows 
from the DCS transmitter to the antenna 21 through terminal 24, DCS transmitter side filter 4, second PIN diode 32 and 
antenna terminal 1 9, and is radiated from the antenna 21 . 

[0042] Referring to Figs. 6A and 6B, an example of the DCS transmitter side filter 4 has a passing frequency charac- 
teristic and an isolation frequency characteristic as shown therein. 

40 [0043] During the reception mode, it is not necessary to apply a DC voltage/current signal as the control signal to the 
control terminals 34 and 35. Then, the resistance of the PIN diodes 31 , 32, and 33 is maintained large or tuned off. At 
the condition, the phase shifter 20 only shifts a phase of an input signal and permits the input signal to pass there- 
through. This condition is corresponding to a condition in Fig. 3 where the first and the second switches 2 and 5 are 
tuned off, while the third switch 1 1 is operated to select the reception mode. Therefore, the reception signal fed from the 

45 antenna 21 is applied to the GSM receiver side filter 13 and the DCS receiver side filter 1 4. 

[0044] Referring to Fig. 7, an example of the GSM receiver side filter 1 3 has a frequency characteristic shown therein. 
The GSM receiver side filter 1 3 is a band pass filter having a passing characteristic around 900 MHz which is the GSM 
frequency band and an attenuation around 1800 MHz which is the DCS frequency band. 

[0045] Referring to Fig. 8, an example of the DCS receiver side filter 1 4 has a frequency characteristic shown therein. 
so The DCS receiver side filter 1 3 is a band pass filter having a passing characteristic around 1 800 MHz which is the DCS 
frequency band and an attenuation around 900 MHz which is the GSM frequency band. 

[0046] Therefore, no GSM reception signal enters into the DCS receiver, and no DCS reception signal enters into the 
GSM receiver. While, the GSM signal is fed to the GSM receiver and DCS signal is fed to the DCS receiver. 
[0047] As described above, the combination of PIN diodes 31 . 32, and 33 and A/4 phase shifter 20 can realize a selec- 
55 tion of three modes, that is, a GSM transmission mode (TX(GSM)- ANT) where the GSM transmitter side filter 1 is con- 
nected to the antenna 21, a DCS transmission mode (TX(DCS)-ANT) where the DCS transmitter side filter 4 is 
connected to the antenna 21, and a reception mode (ANT-RX(GSM.DCS) where the antenna 21 is connected to both 
of the GSM receive side filter 13 and the DCS receiver side filter 14, by selecting a current/voltage applied to the control 
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terminals 34 and 35. The logic table is shown in the following TABLE 1. 



TABLE 1 





TX(GSM)-ANT 


TX(DCS)-ANT 


ANT-RX(GSM.DCS) 


control terminal 34 


H 


L 


L 


control terminal 35 


L 


H 


L 


H:3V/5mA, L: OV/OmA 



[0048] In the embodiment of the present invention as described above, the GSM and DCS receiver side filters are 
connected to the antenna in parallel with each other. Therefore, it is easy to realize a standby condition for waiting 
reception of a signal of any one of two communication systems using different frequency bands. A switch element for 
15 selecting a reception mode is not necessary to be supplied with any voltage/current therefor, so that no power con- 
sumption is taken during the standby period. As a result, the battery life is considerably extended and the standby 
period can therfore be extended as compared to the conventional device using two duplexers. 

Claims 

20 

1. An antenna sharing device for commonly using a single antenna by a first transmitter and receiver for a first com- 
munication system using a first frequency band and a second transmitter and receiver for a second communication 
system using a second frequency band, said device comprising: 

a first transmitter side filter to be connected to said first transmitter and having a first output terminal for passing 
a first transmission frequency signal from said first transmitter to said first output terminal; 
a second transmitter side filter to be connected to said second transmitter and having a second output terminal 
for passing a second transmission frequency signal from said second transmitter to said second output termi- 
nal; 

a first switch connected to said first output terminal of said first transmitter side filter for permitting said first 
transmission frequency signal on said first output terminal to flow to a transmission point when said first switch 
is turned on; 

a second switch connected to said second output terminal of said second transmission side filter for permitting 
said second transmission frequency signal on said second output terminal to flow to said transmission point 
when said second switch is turned on; 

a first receiver side filter to be connected to said first receiver and having a first input terminal connected to a 
reception point for receiving a reception signal, said first receiver side filter being for selecting a second recep- 
tion frequency signal from said reception signal received from said first input terminal to filter said first reception 
frequency signal to said first receiver; 

a second receiver side filter to be connected to said second receiver and having a second input terminal con- 
nected to said reception point for receiving said reception signal, said second receiver side filter being for 
selecting a second reception frequency signal from said reception signal received from said second input ter- 
minal to filter said second reception frequency signal to said second receiver; and 

a mode selector switch having a common connection point to be connected to said single antenna, said mode 
selection switch connecting said common connection point to said reception point when said mode selector 
switch is in a reception mode, said mode selector switch disconnecting said common connection point and said 
transmission point from said reception point but permitting signal transmission from said transmission point to 
said common connection point when said mode selection switch is in a transmission mode. 

so 2. An antenna sharing device as claimed in claim 1 , wherein said mode selector switch comprises a first and second 
fixed contacts connected to said transmission point and said reception point, respectively, and a wiper contact con- 
nected to said common connection point and to be selectively brought into contact with one of said first and second 
fixed contacts for selectively connecting said common connection point to said transmission point or said reception 
point. 

55 

3. An antenna sharing device as claimed in claim 1 wherein said first and second transmitter side filters are composed 
of first and second low pass filters, respectively. 
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4. An antenna sharing device as claimed in claim 3, wherein said first and second receiver side filters are composed 
of first and second band pass filters, respectively. 

5. An antenna sharing device as claimed in claim 1 wherein said first and second switches are first and second elec- 
£ tronic switches, respectively, said transmission point is directly connected to said common connection point. 

6. An antenna sharing device as claimed in claim 5, wherein said mode selector switch comprises a phase shifter con- 
necting between said common connection point and said reception point, and a third electronic switch connecting 
between said reception point and the ground. 

10 

7. An antenna sharing device as claimed in claim 5, wherein each of said first, second and third electronic switches 
is composed of at least one of PIN diode and MMIC so that each of said first, second and third electronic switches 
is turned on when a DC current/voltage is applied thereto. 

75 8. An antenna sharing device as claimed in claim 1 , wherein said first communication system is GSM and said second 
communication system is DCS. 

9. An antenna sharing device as claimed in claim 1 , wherein the first transmission and reception frequencies are in a 
range of 800-1 500 MHz and the second transmission and reception frequencies are in a range of 1 500-3000 MHz. 

20 

10. An antenna sharing device as claimed in claim 6, wherein said phase shifter is a A/4 phase shifter, X being a wave- 
length of said reception signal. 



BNSDOCID: <BP 0964477A1_!_> 



ANT 
O— 
58 



EP 0 964 477 A1 



56 57a 55 



52 

\ 




sw 



t 



T 

57b 



54 



DPX 



BEF 



BPF 



BEF 



BPF 



DPX 



51 



59 
-OTX 



60 

-ORX 



-OTX 
61 



-ORX 



62 



F1G.1 PRIOR ART 



o.o 

10.0 

CdB] 

20.0 

30.0 
40.0 
50.0 



850 



890 



930 



970 







\/h— H\: 
















^ 71 TX SIDE 






/ILi — Lyj 












* * J 














* * f 

* 1 

i i V- 














• i 


• V 

• i 












\ » § ■ 


• • 






h72R) 


C SIDE 






» • 












> • • 

• • • 

• • i 
t » 
















• * 











1010 



1050 



[MHz] 

FIG. 2 PRIOR ART 



8 



SNSDOCID: <EP 0964477A1 _!_> 



EP 0 964 477 A1 



23 TX( GSM) <> 
<^> 



LPF (GSM) 




LPF (DCS) 



24 TX(DCS) \ 
4 




T 
11 



FIG.3 



13 

<> RX(G SM) 26 



BPF (GSM) 



4 



T 

16 



BPF (DCS) 



<)RX(DCS) 27 
14 



TX 



23 



24 



LPF 



LPF 



T 
4 



34 
9 



31 



32 



6 
35 



21 



ANT 



20 



<l/4 
PHASE 
SHIFTER 




FIG.4 



9 



BNSDOCID: <EP 0964477A1_!_> 



EP 0 964 477 A1 



0.0 

10.O 
CdB] 
20.0 

30.0 

40.0 

50.0 



j • \ * 








* * \ * 


: : : : 










: *| 








I - 






1 LI 


L.-U 








; 




' ' *1 / ' 








• » I / 








* • 1 1 

* * * 1 1 * 




* < 
% % 




» • 1 * 
t * • 1 * 

t d all 
• • • ■ f 









500 



1000 1500 2000 

[MHz] 

FIG.5A 



2500 



3000 



0.0 

10.0 
CdB] 
20.0 

30.0 
40.0 

50.0 




750 



790 



830 870 
[MHz] 

FIG.5B 



910 



950 



10 



BNSDOCID: <EP 0964477A1 J_> 



EP 0 964 477 A1 



0.0 
10.0 

20.0 

CdB] 
30.0 

40.0 
50.0 





I f * • • 

• « • • < 

• ■ • « 

\ • • i • • 




t * 

• . f 

■ * 

• • 

• » 




\ • • • ■ 

\ • • • 1 




• • 

• « 

• • 

• • 




«v • » « < 

« \ * 1 ♦ 




• • 












* i\ » • t 

1 1\J LLL 




• 

• 




































* « « « 

• « • * 










• < • * 

• • ■ • • 

• • a • • 

• i t • • 









1500 2300 3100 3900 

[MHz] 

FIG.6A 



4700 



5500 



0.0 
10.0 

20.0 

CdB] 

30.0 
40.0 
50.0 



1650 1690 1730 1770 

[MHz] 

FIG.6B 



1810 



1850 



11 



BNSDOCID: <EP_ 



_0964477A1J_> 



BNSDOCID: <EP 09G4477A1_I 



EP 0 964 477 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 1032 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



P,A 



EP 0 744 831 A (MATSUSHITA ELECTRIC 
INDUSTRIAL) 27 November 1996 (1996-11-27) 

* page 8, line 56 - page 13, line 23; 
figures 1-6 * 

EP 0 823 751 A (NOKIA MOBILE PHONES) 
11 February 1998 (1998-02-11) 

* column 1, line 39 - column 2, line 35; 
figure 3 * 

* column 6, line 4 - column 7, line 21; 
figure 5 * 

EP 0 578 160 A (MATSUSHITA ELECTRIC 
INDUSTRIAL) 12 January 1994 (1994-01-12) 

* abstract; figures 1B,2C,4B-D * 

EP 0 865 169 A (NOKIA MOBILE PHONES) 
16 September 1998 (1998-09-16) 

* abstract; figure 1 * 



1-5,8,9 
6,7,10 

7 

1-6,8,9 
6,10 



H01021/30 
H01Q5/00 
H01Q1/52 
H01Q1/24 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



H04B 
H01P 
H01Q 
H03H 



The present search report has been drawn up for all claims 



Place ot search 



THE HAGUE 



Date ol completion of (ha search 

5 October 1999 



Examiner 

Angrabelt, F 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant it combined with another 

document ol the same category 
A : technological background 
O : non -written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



13 



BNSDOCID: <EP 0964477A1_I_> 



EP 0 964 477 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 11 1032 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

05-10-1999 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0744831 A 


27-11-1996 


jp 


8316873 


A 


29-11-1996 






jp 


8321738 


A 


03-12-1996 






jp 


8330845 


A 


13-12-1996 






jp 


9008627 


A 


10-01-1997 






us 


5926466 


A 


20-07-1999 



EP 


823751 


A 


11-02-1998 


US 


5768691 


A 


16-06-1998 










CN 


1183013 


A 


27-05-1998 










JP 


10093473 


A 


10-04-1998 


EP 


578160 


A 


12-01-1994 


DE 


69307412 


D 


27-02-1997 










DE 


69307412 


T 


12-06-1997 










JP 


6077707 


A 


18-03-1994 










US 


5442812 


A 


15-08-1995 



EP 865169 A 16-09-1998 US 5898406 A 27-04-1999 



3 

i 

2 

u! For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



14 



BNSDOCID: <EP 0964477A1_L> 



